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(57) Abstract 

The invention relates to a lock for safety belts having two tup strap parts and at least two additional strap parts. The lock comprises 
a lock bousing for attachment to one of the hip strap parts, said lock housing comprising a lock mech anism having a manually actuatable 
release m e mber , a lock tongue (2) for attachment to the other hip strap part, said lock tongue b eing insertable into an insertion o pen ing in 
the lock housing for cooperation with the lock mechanism, and at least two fittings (3, 4) adapted for being coupled together with the lock 
housing and lock tongue by moving them into locking engagement with each other. Movably disposed in the lock mechanism is an ejection 
means (17) which is spring biassed towards the insertion opening, said ejection means having two ejection branches (19) protruding into the 
insertion opening, said ejection means, when positioned in its front position, blocking a locking hook (8) included in said lock 
in inactive position, and in its rear position releasing said locking hook for movement into lo cking position. 
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TITLE OF INVENTION: LOCK FOR SAFETY BELTS HAVING TWO 

HIP STRAP PARTS AND AT LEAST TWO 

ADDITIONAL STRAP PARTS 

The present: invention relates to a lock for a safety 
belt having two hip strap parts and at least two further 
strap parts. 

Safety belts of this kind are preferably used as 
vehicle safety belts for children. In addition to the hip 
strap parts, which are attached oh opposite sides of the 
seat, the safety belt includes two shoulder straps which 
are attached behind the seat and possibly also a crotch 
strap which is attached below in front of the seat* 

According to a safety belt available at the market 
and intended as safety belt for children, the lock com- 
prises a lock housing which is attached to one hip strap 
part and a lock tongue for cooperation with the lock 
housing, said lock tongue being attached to the other hip 
strap part. Both shoulder strap parts are provided with 
fittings to be thread on to the lock tongue and held in 
place on the tongue in abutment against the lock housing 
when the lock tounge together with the fittings thread 
thereupon have been brought into locking engagement with 
the lock mecnanism on the lock housing. The lock mechanism 
of this prior art lock comprises an ejection member which 
is is movable within the lock housing and is spring biassed 
towards the entrance opening for the lock tongue in the 
lock housing. The ejection member comprises a disc shaped 
body having a transversally extending part and two ejection 
branches protruding in parallel from the ends of the trans- 
versally extending part in the direction towards the en- 
trance opening, said ejection branches protruding into the 
entrance opening when the lock is open. When the ejection 
member is positioned in its front position, it also serves 
as a stop means, preventing the locking latch to move into 
locking position. A release of the locking latch thus re- 
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quires that both ejection branches are simultaneously 
pushed into the lock housing to such an extent that the 
ejection member is displaced out of locking position, so 
that the locking latch is left free to perform a locking 
movement when the lock tongue has been inserted into lock- 
ing position in the lock. In order to secure with the pre- 
viously known lock for safety belts described above, that 
both ejection branches are pushed inwardly simultaniously, 
the fitting which in locking position is intended to abut 
the lock housing, is provided in two fixed protrusions ex- 
tending towards the entrance opening and arranged so as to 
displace the ejection member inwardly into the lock when 
the lock tongue together with fittings thread on the lock 
tongue, is pushing the ejection member inwardly into the 
lock to release the blocking of the locking latch so that 
locking is obtained. 

One inconvenience inherent in the known lock for 
safety belts described above is that its design renders 
possible to obtain locking after introduction of a lock 
tounge into the lock housing also when only the fitting 
which is provided with said protrusions is thread upon the 
lock tongue. In order to obtain this it is necessary that 
the fitting is held in abutment against the lock housing 
when the lock tongue is introduced therein. When using the 
known lock for safety belts described above one cannot ex- 
clude that incomplete fastening of a child in the safety 
belt is obtained due to the fact that locking action can be 
obtained in spite of the fact that only one shoulder strap 
part has been attached. This is unsatisfactory and could 
result in that the child, if a collision occurs, is thrown 
out of the safety belt at the side thereof at which the 
shoulder strap part has not been attached. 

In another previously known safety belt this incon- 
venience has been eliminated by providing the fitting, 
which is intended to directly abut the lock housing, with 
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only one firm projecting protrusion positioned just in 
front of one of the ejection branches, whereas just in 
front of the other ejection branch said fitting is provided 
with a through opening for a pin which is displaceable 
5 therein. Just in front of said pin, the other fitting is 
provided with a firm projecting protrusion, which, when 
said fittings are brought into close contact with each 
other, is caused to displace the movable pin into a posi- 
tion in which it protrudes to such an extent that said pin 

10 will act upon the corresponding ejection branch when the 
fittings, in a state in which they are held together, is 
pressed against the lock housing • In order to obtain lock- 
ing of the safety belt, it is thus necessary that this fit- 
tings from both shoulder strap parts are coupled. 

15 In use of the safety belt of the design mentioned 

above, it has occurred, however, that the movable pin has 
fallen away, has been broken or has been become seized up 
in the opening of said fitting, which either has made lock 
impossible to use or has prevented the intended safety 

20 function. 

The lock in accordance with the present invention 
comprises, in a manner known per see, a lock housing for 
attachment on one hip strap part, said lock housing en- 
closing a lock mechanism to be actuated manually, a lock 

25 tongue to be fastened on the other hip strap, said lock 

tongue being insert able into a entrance opening of the lock 
housing for cooperation with the lock mechanism, and at 
least two fittings to be coupled together with lock housing 
and lock tongue when those are brought into locking engage- 

30 ment with each other. 

The object of the present invention is to provide a 
safety belt, having a simple and reliable design, in which 
the disadvantages with the safety belts of the kind 
mentioned above have been eliminated, and which thus pre- 

35 vents locking of the safety belt if all strap parts have 
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not been attached correctly, and which also provides an 
extra security preventing release of the lock when only one 
ejection branch is pressed into the lock housing. 

According to this invention, the objects mentioned 
5 above are obtained by means of a design of the lock in ac- 
cordance with the appended claims. 

The invention is described below in connection with 
an example of an embodiment with reference to the appended 
drawings, on which 
10 - fig 1 is a longitudinal section through a lock for 

a safety belt in accordance with the invention, shown in 
locked position, 

- fig 2 is a partial, sectional plan view of the lock 

shown in fig 1, 

15 _ fig 3 is a partial, sectional plan view of the lock 

according to fig 2, with lock housing, lock tongue and 
shoulder straps thread thereupon, separated from each 
other, 

- fig 4 illustrates a lock for safety belts according 
20 to the invention, which renders possible simultaneous lock- 
ing of five strap parts, 

- fig 5 illustrates a variant of the lock for safety 
belts according to fig 4, 

- fig 6 is a schematical, partly sectional plan view 
25 of the lock mechanism, showing the position of the ejection 

means of the lock mechanism, with the lock in locked 
position, 

- fig 7 corresponds to fig 4 but shows the position 
of the lock member of the lock mechanism with the lock in 

30 unlocked position, 

- fig 8 shows the position of the lock member of the 
lock mechanism when only one ejection branch is made sub- 
ject to an axial force for introduction of the ejection 

' member into the lock mechanism, 



WO 94/23607 



PCT/SE94/00351 



5 



- fig 9 shows the stop pins of the ejection means in 
accordance with one embodiment according to the invention. 

The lock according to the invention and shown on figs 
1-3 is intended for a safety belt with hip straps and two 
5 shoulder straps of the kind used as car safety belts for 
children. The lock comprises a lock housing i and a lock 
tongue 2 and two shoulder strap fittings 3 and 4 . The lock 
housing 1 comprises a lock mechanism 5, including a metal- 
lic frame comprising two parallel metal plates 6, 7 between 

10 which the lock tongue 2 shall be introduced. The lock 

mechanism further comprises a locking latch 8, which is 
swingably mounted, which by means of a spring arrangement, 
not shown, can be caused to swing between two extreme posi- 
tions: one locking position in which the locking latch 8 

15 engages into an opening 9 of the lock tongue 2, and an idle 
extreme position. By means of said spring arrangement, not 
shown, the locking latch may be caused to perform a snap-in 
movement between said extreme positions. Disposed in the 
casing of the lock housing 1 is a release button 15 which 

20 is displaceable against spring bias between a front and a 
rear position, said release button being arranged so that 
when being displaced to its rear position, it causes the 
locking latch 8 to snap from locking position into idle 
position. The metal frame extends out of the lock housing 1 

25 at one side thereof, forming a lug 10 for one of the hip 
strap parts 11. At the opposite side the lock housing is 
formed with a protruding nose portion 16, delimiting the 
entrance opening through which the lock tongue 2 shall be 
introduced into the lock and be locked in the lock mecha- 

30 nism 5. The other hip strap part 12 shall be attached to 
the lock tongue 2, and both fittings 3 and 4 shall be 
attached, each one to the corresponding part of said two 
shoulder strap parts of the safety belt. 

The lock mechanism comprises, in a manner known per 

35 see, an ejection means 17. The ejection means comprises a 
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plane , substantially U-shaped disc, which is displaceably 
disposed in the space between plates 6 and 7 of the lock 
mechanism. The ejection means comprises a transversely 
extending basic portion 18 with two ejection branches 19 
5 protruding from the respective end parts of the basic 

portion, said ejection branches having their ends extending 
into the nose portion 16 of the lock housing 1 in the 
vicinity of the entrance opening formed by the nose portion 
16. On the side facing away from the ejection branches 19, 
0 the basic portion 18 of the ejections means is provided 
with a centrally protruding pin 20, extending through an 
opening 22 in the rear wall 21 of the locking hook 8. A 
spring 23 is thread upon the pin 20, said spring urging the 
ejection means towards a front stop position in abutment 
5 against an intermediate wall 24 of said locking hook 8. The 
basic portion 18 of the ejections means is on opposite 
sides of the pin 20 provided with two symmetrically with 
respect to the pin 20 protruding stop abutments in the form 
of two protruding abutment pins 25, protruding a shorter 
•0 distance than the pin 20, said abutment pins 25 by abutting 
the rear wall 21 of the locking hook delimiting the dis- 
placement of the ejection means into the lock mechanism. A 
recess 26 is formed in the side of the basic portion 18 
facing the enctrance opening, said recess having a width 
25 corresponding to the width of the intermediate wall 24 of 

the locking hook just in front of the recess 26. Underneath 
said recess the intermediate wall of the locking hook ex- 
tends outwardly on opposite sides of the recess and forms 
two stop abutments 27 for cooperation with the edge 
30 portions of the base portion 18 of the ejection means which 
laterally delimit said recess therein. When the ejection 
means is in its front stop position, said edge portions are 
positioned above the stop abutments 27 of the locking hook 
8, thereby preventing the locking hook from snapping into 
35 locking position. For releasing the locking hook the ejec- 



WO 94/23607 



PCT/SE94/00351 



7 



tion means 17 thus must: be displaced reaxwardly, into the 
locking mechanism to such an extent, that said edge por- 
tions of the recess 26 of the basic portion 18 of the ejec- 
tion means 17 are brought out of locking engagement with 
5 the stop abutments 27 of the locking hook. In order to im- 
part this displacement to the ejection means 17 it is 
necessary to simultaneously apply pushing-in forces towards 
the ends of both ejection branches 19 extending into the 
entrance opening. 

10 When the safety belt shall be locked, both shoulder 

strapfittings 3 and 4, thread upon the lock tongue 2, shall 
be moved into abutment against the lock housing 1. The 
shoulder strap fitting 3 which shall be in direct abutment 
against the lock housing 1 is formed with an abutment 

15 surface facing the lock housing, being shaped complementary 
to the corresponding surface of the lock housing 1, so that 
the fitting and the lock housing fit with each other in a 
puzzle-like manner. The shoulder strap fitting 3 is pro- 
vided with a through opening 30 designed so as to provide 

20 guiding cooperation with the nose portion 16 of the lock 
housing 1 when the fitting is thread thereupon. At the 
bottom edge of said through opening 30 is provided a pro- 
trusion 31 extending into the opening 30 and formed as a 
rigid part of the fitting, the free end of said protrusion 

25 which is facing the lock housing 1 being positioned just 
opposite the corresponding ejection branch extending into 
the entrance opening and in contact therewith when the 
fitting has been brought into abutment against the lock 
housing 1. The other shoulder strap fitting 4 is designed 

30 so that its surface abutting said first shoulder strap 

fitting 3 has a complementary form with the corresponding 
surface of the fitting 3. The second shoulder strap fitting 
4 is also formed with a through opening 32, being dimen- 
sioned to provide guiding cooperation with the nose portion 

35 16 of the lock housing when both fittings 3, 4 are moved 
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into engagement with the lock housing. The upper edge of 
the through opening 32 is provided with a protrusion formed 
as a rigid part of the fitting extending into the opening 
32 and in a direction towards the first fitting 3, so that 
it extends a small distance into the opening 30 of said 
fitting when the fittings are in abutment with each other. 
The protrusion 33 is so shaped, that the free end thereof 
facing the lock housing is positioned just opposite the 
corresponding ejection branch 19 extending into the 
entrance opening, and in contact therewith when both 
fittings 3, 4 have been brought into engagement with the 
lock housing 1. The lock tongue 2 which is to be moved 
through the openings 32 and 30 of the shoulder strap 
fittings 4, 3 and together with them into engagement with 
the lock housing 1, is at the end to be connected to the 
hip strap part formed with a gripping body 34, the surface 
thereof abutting the fitting 4 having a complementary form 
with the corresponding surface of said fitting. Lock 
housing 1, shoulder strap fittings 3, 4 and the gripping 
body of the lock tongue 2, thus have a form engagement with 
each other in a puzzle-like manner, thereby preventing that 
the parts are coupled together in an incorrect order. 

As a appears from the description, the safety belt 
lock described with reference to the figs 1-3 is intended 
for simultaneous locking of four strap parts, i.e. two hip 
strap parts and two shoulder strap parts. Fig 4 illustrates 
in a corresponding manner as in fig 3 an embodiment 
according to the invention of a safety belt lock, which 
renders possible simultaneous locking of five strap parts, 
i.e. two hip strap parts, two shoulder strap parts and a 
third part, in the following called crotch strap part and 
being intended to be attached in the floor of the vehicle 
in front of the seat. The safety belt lock according to fig 
4 comprises, like the lock previously described, a lock 
housing 1 encapsulating a lock mechanism having a locking 
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hook 8 and an ejection means 17. The lock further comprises 
a lock tongue 2 and two shoulder strap parts 3 and 4. Lock 
housing 1, lock mechanism 5 and lock tongue 2 and safety 
belt fittings 3 and 4 correspond where applicable with the 
description of corresponding description parts in connec- 
tion with figs 1-3. The embodiment according to fig 4 
differs from the embodiment previously described in that it 
should be possible to attach and firmly locking a fifth 
strap part in the lock simultaneously with the remaining 
strap parts. For this purpose the crotch strap is provided 
with a crotch strap fitting 28 to which the crotch strap is 
attached and which is designed so that it can be introduced 
into a recess 29 at the lower part of the shoulder strap 
fitting 3. The crotch strap fitting is further at the upper 
portion thereof formed with an outwardly extending protru- 
sion 38, corresponding to the protrusion 31 in the embodi- 
ment according to figs 1-3. The shoulder strap fitting 3 is 
thus completely in lack of protrusions* In use of the 
safety belt lock, the crotch strap fitting 28 is initially 
positioned into the recess 29 of the shoulder strap fitting 
3, whereupon the shoulder strap fittings 3 and 4 are thread 
upon the lock tongue 2, which together with said fittings 
is brought into engagement with the lock housing 1 in a 
corresponding manner as previously described. The five 
point safety belt lock illustrated in fig 4 may also be 
caused to lock only provided that all strap part fittings 
have been correctly attached. 

Fig 5 illustrates a variant of an embodiment of a 
five point lock according to the invention. In this embodi- 
ment the shoulder strap fitting 3 is identical with the 
corresponding shoulder strap fitting according to figs 1-3. 
The shoulder strap fitting 4, however, in this embodiment 
has been joined with the gripping body 36 of the lock 
tongue 2, so that one shoulder strap part as well as one of 
the hip strap parts is connected with fitting 36. According 
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to this embodiment, however, a crotch strap part 35 is 
being thread upon the lock tongue 2, said crotch strap 
fitting being provided with a protrusion 37 at the upper 
part thereof corresponding to the protrusion 33 of the em- 
bodiment: according to figs 1-3. When the fitting 36 to- 
gether with the crotch strap and shoulder strap fittings 
35, 3 thread on the lock tongue 2 are moved into engagement 
with the lock housing 1, the locking will occur in a cor- 
responding way as described in connection with figs 1-3. 
Also inn the embodiment according to fig 5, all strap 
fittings must be correctly mounted in order to obtain 
locking. 

Figures 6-8 schematically illustrate some different 
functional positions of the ejection means in the lock 
xnec hAnism • 

Pig 6 shows the position of displacement into the 
lock mechanism achieved by the ejection means under the in- 
fluence of inserting forces which simultaneously act upon 
both ends of the ejection branches 19 which protrude into 
the insertion opening, and in which position the blocking 
of the looking hook ceases due to the fact that the edge 
portions of the recess 26 have been displaced out of block- 
ing engagement with the stop abutment 27 on the locking 
hook. The pin 20 on the base portion 18 of the ejection 
means is then displaced out through the opening 22 in the 
rear wall of the locking hook, simultaneously compressing 
spring 23. The displacement of the ejection means 17 into 
the lock mechanism is stopped when its abutment pins 25 
come into abutment with the rear wall 21 of the locking 
hook. Since the blocking of the locking hook thus has 
ceased, the locking hook can snap into a locking position 
under the influence of the spring arrangement, not shown. 

Fig 7 shows the ejections means 17 in its former 
blocking position in the lock mechanism. This blocking 
position is obtained when the release button 15, which is 
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dlsplaceable In the lock housing, has been moved Into its 
rear position and then has caused the locking hook 8 to 
snap out of locking position, whereby the ejection means 
17, under the influence of the spring force from the spring 
5 23, is being displaced into the blocking position, simul- 
taneously pushing out the shoulder strap fittings 3,4, also 
including the lock tongue 2 in this movement. 

The movement of the ejection means 17 between the 
positions shown in figs 4 and 5 is thus obtained through 

10 parallel displacement of the ejection means in the lock 

mechanism. This parallel displacement movement, however, is 
not guide controlled in the lock mechanism, but the ejec- 
tion means 17 is shaped so that a certain inclined position 
thereof within the lock mechanism is allowed. 

15 Fig 8 illustrates such an inclined position of the 

ejection means, caused by the fact that only one of the 
ejection branches 19 is being pressed inwardly towards the 
lock mechanism, for instance due to the fact that only one 
shoulder strap part 3 has been thread upon the lock tongue 

20 2 and is pressed against the lock housing 1. The ejection 
means 17 is then subject to an exctrically attacking force 
causing the ejection means to perform a swinging movement 
sideways, as illustrated in fig 8. It is true the ejection 
means hereby is being moved inwardly into the lock 

25 mechanism, so that the blocking at one side of the locking 
hook ceases, but as a result of the swinging movement in 
the sideways direction of ejection means, the blocking will 
still remain at the opposite side of the locking hook. Due 
to this it is prevented to obtain locking at an attempt to 

30 use the safety belt lock when only one shoulder strap part 
is coupled. In order to allow swinging movement of the 
ejection means 17, the opening 22 in the rear wall of the 
locking hook is dimensioned so that it allows sufficient 
movement sideways of the pin 20 upon sideways swinging 

35 movements of the ejection means 17. The insertion opening 
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in the locking house should further have sufficient width 
in order to allow a certain movement sideways of the 
ejection branch 19 when the ejection means is subject to 

excentric actuation* 

Pig 9 illustrates a preferred design of both abutment 
pins 25 of the ejection means. The abutment: pins 25 are, as 
appears from the figure, obliquely cut, so that the end 
portion forms a point closest to the opening 22 through 
which the pin 21 protrudes. If an introduction force is 
applied on only one of the ejection branches 19, thereby 



causing the ejection means to move into the lock mechanism 
under certain sideways swinging movement, until the abut- 
ment pin 25, by means of its point abuts the rear wall 21 
of the locking hook, the insertion force imparts a 
to the abutting pin 25, which acts in the same direction as 
the sideways swinging moments imparted to the ejection 
means 17 from the action of the introduction force on one 
of the ejection branches 19. Both of those moments thus 
cooperate in keeping the ejection means in blocking posi- 
tion over one of the stop abutments 27 of the locking hook 
when only one ejection branch is being displaced into the 
lock mechanism. By this an extra security against locking 
in the case of uncomplete coupling of the fittings of the 
strap parts is thus obtained. If the abutment pins instead 
had been obliquely cut so that the resulting point had been 
directed from the opening for the pin 20, i.e. sideways in 
a direction from the central line of the lock, the moments 
escerted by the insertion force on the abutting pin 25 
would be able to counteract the moment which otherwise acts 
upon the ejection means, with the risk that the ejection 
means 17 could swing out of blocking position with the risk 
that the ejection means 17 could swing out of the blocking 
position and rendering possible unintentional locking of 
the lock in an incompletely coupled condition. There is a 
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risk of this unwanted effect also if the abutment pins 25 
are cut in a right angle. 
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CLAIMS 

1. Lock for safety belts having two hip strap parts 
and at least two additional strap parts, said lock com- 
prising a lock housing (1) to be attached on one of the hip 
strap parts, said lock housing comprising a lock mechanism 



swap I"*"" . _ loe v 

(5) with a manually actuable release member (15), a iock 
tongue (2) to be fastened on the other hip strap part, said 
lock tongue being insertable into an insertion opening xn 
the lock housing (1) for cooperation with the lock 
mechanism (5), and at least two additional fittings (3, 4) 
to be coupled together with lock housing (1) and lock 
tongue (2) by moving them into a locking engagement with 
each other, the locking mechanism comprising an ejection 
means (17) with its spring biassed towards the insertion 
opening, said ejection means having two ejection branches 
(19) protruding into the insertion opening, said ejection 
means being arranged so as to block a locking hook (8) in- 
cluded in the lock mechanism in inoperative position of 
said hook when said ejection means is in its former posi- 
tion, and to release the locking hook for movement into 
locking position when the ejection means is in its rear 
25 position, characterized in that the lock 

housing (1) is formed with a protruding nose portion (16) 
delimiting said insertion opening with said ejection 
branches (19) extending into said insertion opening, at 
least said two additional fittings (3, 4) having a through 
30 opening dimensioned for guiding cooperation with said nose 
portion (16) when said additional fittings are thread 
thereupon, and that two of said additional fittings each 
one has only one protrusion (31, 33) which is rigidly 
attached to said fitting, said protrusion, when the 
35 fittings (3, 4) are in abutment against each other and 
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against the lock housing ( 1 ) , being caused to abut against 
the end of the respective ejection branch (19) extending 
into said insertion opening. 

2. Lock as claimed in claim 1, 

characterized in that each one of said 
protrusions of said additional fittings is formed as an 
integral part of the respective fitting, said protrusions 
extending outwardly in a direction towards the respective 
ejection branch (19). 

3. Lock as calimed in claim 1 or claim 2, 
characterized in that the ejection means 

(17) on the side thereof facing away from the insertion 
opening in the lock housing (1), comprises two abutment 
pins (25), symetrically arranged, for delimiting the inser- 
tion length of the ejection means (17) into the lock 
mechanism through abutment against a wall situated behind. 

4. Lock as claimed in claim 3, 

characterizedin that the free end of each 
abutment pin (25) is obliquely cut so that the end portion 
thereof forms a tip tapering in the direction towards the 
center line of the lock. 
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